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INTRODUC TION 


The Heathkit model QF-1 Q Multiplier when used with a communicati ‘ns receiver, provides ad- 
ditional selectivity or signal rejection as desired. Because the peak .»r null effect of the Q Mul- 
tiplier may be tunedacross the receiver's IF bandpass, its operatiin is more flexible than that 
of a crystal filter. The Q Multiplier may be used with a receiver which already has a crystal 
filter to obtain two simultaneous functions. For example, the receiver's crystal filter could be 
set to peak the desired signal and the Q Multiplier used to null an adiacent signal. 


The QF-1 requires very little power in either filament AC or B+, consequently, it can derive 
its power from any receiver without overloading the receiver power supply. When properly con- 
nected and adjusted, it will not decrease the receiver sensitivity a'd may even increase it. In 
peak position, an audible gain will be noted on CW signals; on phone signals a carrier gain will 


be noted on the S meter. However, the audio will be down slightly due to narrowing of the trans- 
mitted sidebands. 


The reduced sideband reception will tend to attenuate the higher audio frequencies. This is more 
than compensated for by the increased readibility against the surrounding QRM. 


CIRCUIT DESCRIPTION 


The Q Multiplier functions as a very high Q circuit coupled in parallel across the IF transfor- 
mer for peak or by inversion through another triode tube section, in series for null. Any high Q 
circuit tends to have a very sharp point of resonanceas either a series or parallel tuned circuit. 


Asthe Q of the circuit is increased, the side slope of the resonant peak or dip becomes steeper. 
A parallel circuit has a very high impedance at resonance and a series circuit a very low im- 
pedance, consequently when circuits of this type are connected in sh:nt across the receiver IF 
circuit, the following action takes place. Asa parallel circuit, any .ignal passing through the 
IF at the resonant frequency of the Q Multiplier sees a very high shunt impedance and is not at- 
tenuated, whereas signals slightly off the resonant frequency fall along the slope or "skirt" of 
the Q Multiplier bandpass and seeing a relatively low impedance, are shunted to ground. See 
Figure 1. By means of the variable capacitor in the QF-1, this peak can be tuned to any place 
in the IF bandpass to peak one signal and attenuate all others. 


Figure 1 


NORMAL IF CURVE PEAK POSITION NULL POSITION 


In the null position, any signal passing at the series resonant frequency of the Q Multiplier sees 
a very low impedance to ground and is rejected at this point. The se ies resonance can also be 
moved across the IF pass band, consequently a hetrodyne adjacent t« the desired signal can be 
dropped into the notch and eliminated. 


Basically, the Q multiplier bears a resemblance to the old regenerative [F but is capable of higher 
Q and is more versatile. The circuit is centered around a coil having a Q of 200 or more (#40- 
68) and this coil's Q amplified by positive feedback in one triode section of the 12AX7 tube to an 
apparent Q of approximately 4000. This compares very favorably withthe Q of the quartz crystal 
used in crystal filters. The other triode section of the 12AX7 tube is switched in as a negative 
feedback circuit to form the null circuit. The remaining coil (#40-67) is used to tune out the 
capacity of the coaxial cable connecting the Q Multiplier to the receiver IF stage. This is nec- 


essary to prevent detuning the receiver IF by the cable capacity. 
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NOTES ON ASSEMBLY AND WIRING 


The components furnished with your QF-1 are of excellent electrical quality and are reasonably . 
strong. However, all parts should be handled with due care and consideration for the weak 
points inherent in certain components. 


The’ terminals on the coils should not be subjected to undue strain while making connections. 
This also applies to switch terminals. During the process of assembly and wiring, the rotor — 
plates of the variable capacitor should be kept fully meshed to prevent possible damage to this © 
part. Many of the resistors andcapacitors are mounted with short leads and should be for pro- 
per operation. This entails greater care in soldering to prevent damage by overheating while 
making a good soldered connection. ‘ o 


This manual is supplied toassist you in every way tocomplete the QF-1 with the least chance of — 
error. We suggest that you take a few minutes now and read the entire manual through with the 
exception of the Step-By-Step Assembly. In so doing, yov will receive an overall picture of the 
principle anduse of a Q multiplier. The large pictorial! is handy to attach tothe wallabove your 
work space. It is also reproduced in smaller form in the manual. We suggest that you retain 
the manual for future reference, both in the use of the QF-1 and for its maintenance. 


UNPACK THE KIT CAREFULLY AND CHECK EACH PART AGAINST THE PARTS LIST. In 
so doing, you will become acquainted with each part. Refer to the charts and other information 
shown on the inside covers of the manual to help you identify any parts about which there may be 
a question. If some shortage is found in checking the parts, please notify us promptly and return 
the inspection slip with your letter tous. Hardware items are counted by weight and if a few are 
missing, please obtain them locally if at all possible. 


Read the note on soldering on the inside of the back cover. Crimp all leads tightly to the termi- 
nal before soldering. Be sure both the lead and terminai are free of wax, corrosion or other - 
foreign substances. Use only the best rosin core solder, preferably a type containing the new 
activated fluxes such as Kester "Resin-Five, '"' Ersin "Multicore" or similar types. 


NOTE: ALL GUARANTEES ARE VOIDED AND WE WILL NOT REPAIR OR SERVICE 
INSTRUMENTS IN WHICH ACID CORE SOLDER OR PASTE FLUXES HAVE BEEN 


USED. WHEN IN DOUBT ABOUT SOLDER, IT IS RECOMMENDED THAT A NEW 
ROLL PLAINLY MARKED "ROSIN CORE RADIO SOLDER" BE PURCHASED. 


Resistors and capacitors generally have a tolerance ratin:; of 410% unless otherwise stated in 
the parts list. Therefore, a 100 KQ resistor may test anywhere from 90 KQ to 110 KQ. The 
letter K is commonly used to designate a multiplier of 1000. 


In order to expedite delivery to you, we are occasionally forced to make minor substitutions of 
parts. Such substitutions are carefully checked before they are approved and the parts supplied 
will work satisfactorily. By checking the parts list for resistors, for example, you may find 
that a 2 KQ resistor has been supplied in place of a 2.2 KQ as shown in the parts list. These 
changes are self-evident and are mentioned here only to prevent confusion in checking the con- 
tents of your kit. The parts furnished with your Heathkit will not adversely affect the operation 
of the finished instrument. We strongly urge that you follow the wiring and parts layout shown 
in the manual. The position of wires and components is «»mewhat critical in a Q multiplier 
and changes may seriously affect the characteristics of the circuit. 


Resistors andcapacitors usually have leads longer than necessary to make the indicated connec- 
tions. Both in the interest of efficiency and appearance, the leads should be cut to an appropriate 
length before the connections are made. In designating co}or code on mica capacitors, only the 
significant colors will be given. 
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STEP-BY-STEP ASSEMBLY INSTRUCTIONS 


The following instructions are presented in a Simple, logical, step-by-step sequence to en 
“ ’ ep-dy- able 
you to complete your kit with the least possible confusion. pe ica 


Be sure to read each step all the way through before Starting. Wien a step is completed, check 


it off in the space provided. This makes it easy to resume c:sstruction after your. work has 
been interrupted. 


NOTE: We suggest you do the following before any work is started: 


Attach the large pictorial to the wall above your work space, 

After identifying the components from the parts list, place them in a shallow box so that 
they are readily accessible. This will save considerable time in construction. 
Thoroughly read the assembly and wiring instructions on the inside rear cover of the man- 
ual and refer to the general information on both inside covers to identify the parts. 


In assembling the kit, use lockwashers under all nuts unless a solder lug is used or unless 
otherwise specified. 


yY_ WO Ne 
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(Xx) Mount a 9-pin miniature socket 
inthe 3/4" hole near the chassis 
bottom, using 3-48 screws, lock- 
washers and nuts. Position the 
socket so the pins appear as 
shown in Figure 2. 


yu oe—si 


(X) Mount the 1-10 pyuf trimmer 

‘ capacitor by pushing the mount- 

ing clip through the 5/16" hole 

until it catches (see Figure 2). 

The stator terminal should face 

toward the chassis rear. This 

trimmer capacitor and the two 

i coils have a small locating pro- 
L jectionon one side of the mount- 
ing clip. This should be bent 
back or broken off before the clip 
is pushed into the mounting hole. 


Figure 2 


(X) Select a 1.5 KQ resistor (brown-green-red). It is easy to ccafuse this resistor with the 2.2 
megohm resistor, so check the color code carefully. Re %3:d one end of the resistor to an 
acute angle about 3/8''from the resistor body. Pass this lead up through the #1 ground lug, 
between pins 1 and 9 of the socket, to the socket center post and solder both connections. 
See Pictorial 1 on Page 7. 
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( X) Cut the other resistor lead to 3 /8"' and connect to socket pin 3 (S). Keep the resistor close 
to the tube socket. 


(X) Cut one lead of a 2.2 megohm resistor (red-red-green) to 5/8" and the other lead to 1/2". 
Bend the leads as shown in Pictorial 1. Connect the 5/8" lead to ground lug 2 (S) and the 
1/2" lead to pin 2 (NS). 


(4) Cut both leads of a 2.2 megohm resistor to 1/2" and connect from ground lug 3 (S) to pin 7 
(NS). 


Mount the 100 wyf tuning capacitor near the top front of the chassis in the following man- 
ner. First bend the capacitor terminals at right angles as shown in Figure 2. Insert four 
4-40 x 3/8" screws through the 1/8" holes and place 3/16" s; acers over them. Place the 
capacitor over the screws, and holding the screws with the fingers and the capacitor with 
the thumb of one hand, start each screw separately. When ail screws are started, align 
the capacitor squarely and tighten all screws. 


(Xx 


— 


(x) Mount the two 4-lug terminal strips in the positions shown in Figure 2, using 6-32 screws, 
lockwashers and nuts. , 


(x) Mount a 5/16" and a 3/8" grommet on the rear chassis apron as shown. 


(<) Bend a solder lug at right angles 3/8"'from the narrow endand mount it between the grom- 
mets. Do not use a lockwasher here. 


NOTE: In order to show the wiring on the pictorial drawing, the «oil terminals are not illus- 
trated in their exact position. The terminals of both coils should face directly toward the front 
and rear of the chassis and parallel to the sides. Either terminal may be toward the rear. 


(X) Mount the 1.5-3.0 mh coil #40-67 (this is the coil not completely enclosed by an external 
core) in the 5/16" hole nearest the top of the chassis and terminal strip A. See Figure 2. 


(<) Connect a .005 uid disc ceramic capacitor from A2 (NS) to coil terminal 2 (S). 


(<) Connect a .005 pfd capacitor from A2 (NS) to A3 (NS). See Pictorial 1 and keep the capaci- 
tor close to the terminal strip to allow room for the two mica “apacitors. 


(x) Connect a .005 ufd capacitor from Al (NS) to terminal 1 of the coil (NS). 


(X) Connect a wire to Al (S). Leave the wire long enoughto reach pin 1 of the tube socket (about 
2 1/2"). Strip the end but do not connect yet. 


(X) Cut a wire to 3 3/4", strip both ends and connect one end to terminal 1 of the coil (NS). 
Leave the other end free. 


(X) Cut one lead of a .005 fd capacitor to 1/2" and connect to terminal 1 of the coil (S). 
(X) Slip a 1 1/8" length of sleeving over the other lead and connect to A4 (NS). 


(X) Connect a 10 KQ resistor (brown-black-orange) from A3. (NS) to Bl (NS). 


(X) Mount the 120-150 wh Q multiplier coil in the 5/16" hole between the tube socket and chas- 
sis rear, arranging the lugs as referred to in the note above. 


( Slip a bare wire through the #1 coil terminal (NS) and connect to the lower tuning capacitor 
terminal (S). See Pictorial 1. . 
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PICTORIAL 1 : 
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(\) Connect one end of a bare wire 2" long to terminal 6 (S). Leave ‘he other end free. 


(X) Insert a bare wire through terminal 1 toterminal 3. Solder both connections and leave 5/8" 
“of wire extending past terminal 1. 


(X) Mount the switch on the chassis with the terminals positioned as shown in Pictorial 1, using 
a 3/8" lockwasher behind the chassis and a flat washer and nut on the front. Do not tighten 
unnecessarily, as the nut must be removed when thé panel and chassis are assembled. 


(X) Connect the short bare wire from switch terminal 1 to the stator terminal of the 1-10 puf 
trimmer capacitor (S). Cut off any excess wire. 


(X) Connect the wire coming from terminal 1 of the 1.5-3 mh coil to ‘erminal 11 of the switch 


(S). 


(X) Connect a 220KQ resistor (red-red-yellow) from pin 1 of the tube socket (S) to terminal 10 
of the switch (NS). 


(*%) Cut one lead of a .005 ufd disc ceramic capacitor to 3/8"' and connect to a 2 of the tube 
socket (S). Be sure no shorts occur at this point. 


() Connect the other lead to terminal 10 of the switch (S). 


() Form the bare wire from terminal 6 of the switch so that it will pass through the adjacent 
hole in the chassis. See Figure 6 on Page 10. 


() Cut both leads of an 8.2 KQ resistor (grey-red-red) to 1/2" and bend at right angles close 
to the resistor body. 


(X) Connect one lead of the resistor to pin 8 of the tube socket (S) and the other lead toterminal 
4 of the switch (S). 


(X) Form the bare wire coming from terminal 8 of the switchas shown in Pictorial 1 and connect 
‘to terminal 2 of the 120-150 wh coil (S). Do not allow this wire to extend below the chassis 
edge at any point. 


(X) Connect a 510 uf silver mica capacitor (green-brown-brown) fro a pin 7 of the tube socket 
(S) to terminal 8 of the switch (S). 


(X) Remove the outer covering at one end of the 3-wire shielded cable for a distance of 1 1/2". 
Unwind the shield braid to this point and retwist tightly to form the ground lead. 


Black Whi'te. 
(X) Leave the yeHow wire full length. Cut the green wire to 1 1/4" and the red and shield wires 
to 1". Strip the wires for a distance of 5/16". 


(x) Insert the prepared end of the cable through the 3/8" rubber grommet in the chassis rear, 
turning the twisted shield braid toward the adjacent solder lug. 


( ) Make a short direct connection of the shield braid tothe solder 1: g sothat cable strain will 
be absorbed at this point (NS). Cut off any excess lead not necess: = for a firm connection. 


(A) Connect the red lead to Bl (S). 


~ 


Whi fe 
(X) Connect the green lead to B3 (S). 


n 


(x) Connect the pany lead to B4 (S). 


(X) On the coaxial cable, remove the outer covering for 1", then zomb out and twist the shield 
braid. Strip the inner conductor for 5/16". 


(X) Insert this cable through the 5/16"' grommet and make a direct connection of the shield 
braid to the adjacent solder lug (S). 


dé 


(X) Connect the inner conductor to A4 (S). 


NOTE: The connections tobe made at the remaining ends of thcs: cables depend on the receiver 
used and will be explained later under CONNECTION TO THE RECEIVER. 


PANEL PREPARATION 


Figure 6 
«CONTROL 


CONTROL 
““GROUND LUG 


Cot Nut 
 eercefeore<~LOCK WASHER 
7 Leeman ere PCOS eT 4 =<. - PANEL 
mot + FLA TWASHER 
«NUT 


& 
a 


Figure 5 


NOTE: Oneterminal of each 10K control is grounded by means of a special solder lug. How- 
ever, the solder lug must be modified in the following manner for best results. First, straight- 


en the solder lug, then rebend at a point 7/8" from the end, to approximately the original shape. 
Now cut 3/8" from the end. 


(>) On each control, mount a ground lug, using a 3/8" nut. Position the lugs as shown in Fig- 
ure 6 andsolder. You will note that this is the same terminal of each controlalthough they 
appear opposite in Figure 6. This is due to the controls facing each other. 


(A) Mount the two 10 KQ controls to the panel, using lockwashers, flatwashers and nuts. See 
Figure 5. Position the controls as shown in Figure 6. 


(X) Now removethe nut and flatwasher fromthe switch and mount the chassis tothe panel using 


the switch bushing to secure them. Center the tuning capacitor shaft in the 3/4" panel hole 
and tighten securely. 


(X) Connect the bare wire coming through the chassis hole fror: switch terminal 6 tc the center 
tap of the adjacent control(S). Be sure the wire is centered in the hole and is not grounded. 


(X) Connect the bare wire from terminal 7 to the center tap of “he other control (S). 

(X) Insert 8-32 set screws in the four knobs and the pointer assembly. 

(<) You will note the tuning capacitor is made with two 1/4" concentric shafts. Slide the pointer 
assembly with the bushing first, overthe shafts until it rides on the shaftclosest tothe cap- | 


acitor frame. The pointer should be about 1/32" from the panel. 


(%) Rotate the tuning capacitor to its mid-point, then align th + pointer to the mid-point on the 
scale and tighten the set screw. 
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(“) Place a small pointer knob over the outer shaft of the tuning capacitor. Align the white in- 
dex with the pointer and tighten the set screw. Be sure the knob and pointer do not bind to- 
gether. 


(X) Turn the switch shaft counterclockwise and install the other pointer knob with the index at 
the OFF position. 


(X) ea the two round knobs on the peak and null adjust controls. No positioning is necess- 
ary here. 


(X) Insert the 12AX7 tube in the 9-pin socket. 
This completes the assembly and wiring of the Q multiplier. 


CONNECTION TO THE RECEIVER 


The QF-1 derives its powerfrom the receiver it is used with, so some provision must be made 
for this supply. There is no way for the Heath Company to anticipate what type of receiver will 
be used with the QF-1. However, an octal socket and plug are furnished to aid in making the 


_powerconnection. Some receivers are furnished with anauxiliary power socket which is usually 


of the octal type. If this is true in your case, check the receiver schematic to ascertain which 
contacts provide plate, filament and ground connection and wire the QF-1 3-wire cable to the 
octal plug in accordance with these. If the receiver has no power outlet, you may mount the 
octal socket furnished onthe receiver and make the appropriate internal connections for power. 
The 3-wire cable may be wired directly into the receiver, however the former arrangement is 
more convenient. By the same token, a phono plug and jack are furnished toconnect the coaxial 
cable to the receiver IF stage. 


In connecting the 3-wire power cable, 6 1¢ outside shield braid goes tc ground, the red wire to 
B+ 150-300 volts, and the green and yellow wires to the filament connections. If the receiver 
has one side of the filament circuit grounded, either the green or yellow wire should also be 
grounded. white (S7aek 


In regard to the coaxial cable connection, the outside shield is connected to ground and the in- 
ner conductor connected to either the plate side of the input IF transformer or the plate connec- 
tion of the mixer tube at the socket. This connection should be as short as possible and isolated 
from other receiver circuits.- If the phono jack is mounted on the rear of the receiver, be sure 
to mount it at a point close to the mixer plate circuit. Shielded lead rnay be used to connect the 
phono jack tothe IF circuit, in which case the first IF primary should be retuned to compensate 
for the short shielded lead. Do this before the QF-1 is attached to t} 2 receiver. 


ALIGNMENT 


For best results, the receiver IF strip should be in good alignment at 455 kc. It would pay to 
check the receiver alignment before proceeding. 


With the receiver on and the QF-1 properly connected, turn the QF-1 to the OFF position and 
tune ina steady phone signal, a broadcast station will do. Rock the receiver tuning until you are 
Sure the signal is centered in the IF bandpass. This may be noted as greatest S meter reading 
or maximum audio signal. When this condition prevails, tune the coil #40-67 near the top of the 
QF-1 chassis for the highest S meter reading or maximum audio. Refer to Figure 7 on Page 12. 
This adjustment tunes out the reactance of the coaxial cable and wi'l not have to be changed 
again. 


Now center the tuning dial to center position on the panel scale. Set the NULL ADJ. knob to 
approximately mid-position and the function switch to NULL. Adjust coil #40-68 near the chas- 
Sis bottom for lowest S meter position or an audible garbling of speech due to removal of the 
carrier. Adjust the NULL ADJ. for greatest effect in this direction and readjust coil #40-68. 
Repeat until maximum effect is achieved. 
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Now switch to SHARP PEAK position and adjust 
the PEAK ADJ. control to just below the point 
of oscillation without changing the TUNING. Ad- 
just the trimmer capacitor near the center-front 
of the chassis for greatest S meter reading or 
an audible narrowing of the signal evidenced by 
reduced "highs'' received. This adjustment 
brings the PEAK and NULL points at the same 
spot on the tuning dial. Before installing the 
QF-1 in the cabinet, experiment with other sta- 
tions or signals on different frequencies, both 
as a preliminary familiarizationandas a double 
check on the Q multiplier alignment. 


ADJUST FOR 
MAX, SIGNAL 


Install rubber feet in the four 1/4" cabinet holes 
and slide the Q@F-1 intothe cabinet with the cords 
passing through the large hole inthe rear. Se- 
cure the instrument to the cabinet with two #6 
sheet metal screws through the rear cabinet 
holes. 


40-67 


Q 


Q 


EQUALIZE 
NULL & PEI 


OPERATION 
As the external core type of coils used with the 
QF-1 provide their own shielding, the previous 
alignment will not be affected by the cabinet. 
Consequently, after reconnecting the QF-1 to 
the receiver, it is ready for operation. 


OFF position: In this position, the QF-1 has no ADJUST FOR 
effect upon the receiver and it will operate in the hinders 
usual manner. 


SHARP PEAK: By varying the PEAK ADJ. con- : 

trol, the receiver selectivity can be changed Figure 7 
from broad toextremely sharp. With thecontrolL 

counterclockwise, the bandpass will be quite 

broad and the receiver gain somewhat decreased. 

As the control is rotated clockwise, the peak 

becomes narrower and the gain higher until the sharpest po:nt is reached at just below the point 
of oscillation. 


With the Q multiplier peaked, the tuning may be varied to accentuate any signal within the rec- 
eiver IF bandpass and attenuate allothers. This is the mainadvantage the Q multiplier has over — 
a crystal filter. As the receiver does not have to be tuned to peak any particular signal within 
its bandpass, there is little danger in losing the desired signal. . 


NULL: The NULL position is particularly good for removing hetrodynes on phone signals or 
adjacent CW signals. It is extremely sharp and as such, is very critical to tune. It probably — 
will require a great deal of practice before this function of the Q multiplier can be used to ad- 
vantage. Besides nulling the interfering signal, it is equally easy to remove the desired sig- 
nal. Until you become proficient in the operation of the G¥F-1, the latter effect probably will 
occur most often. 


It may help toremember that the QF-1 tunes toward the high end of the IF bandpass in a clock- © 
wise direction, providing the receiver local oscillator is higher in frequency thanthe incoming 
signal. Based upon the above premise, a hetrodyne higher in frequency than the desired signal 
would be removed by approaching it in a counterclockwise direction and vice versa. When the 
undesired signal has been placed in the notch, adjust both the tuning and null adjust controls for — 
maximum null. 
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BROAD PEAK: This position allows a higher gain than the SHARP PEAK whena wider bandpass 
is desired. It also allows the Q multiplier to be used as a BFO by «dvancing the peak adjust 
control to just past the oscillation point. 


IN CASE OF DIFFICULTY . 
Mistakes in wiring or poorly soldered connections are the most common cause of difficulty. 


Consequently, the first step is to recheck all wiring against the pictorial andschematic diagram. 
Often having a friend check the wiring will locate an error consistently overlooked. 


With miniature sockets, there is a possibility of shorts between adjacent socket terminals due 
to the close spacing. This should be checked and if any doubt exists, the terminals should be 
pried apart until obvious spacing can be seen between them. 


There is alsothe possibility of the coils being open, caused by damage tothe wire at the termin- 
als. This may be checked with an ohmmeter WITH ALL VOLTAG#¢S JFF. Resistors may have 
been damaged due to excess heat. These also may be checked with an ohmmeter. 


Check the tuning capacitor to see that the plates do not short in any position. 


Typical tube socket voltage readings taken with a vacuum tube voltmeter and using a 250 volt 
supply with one side of the filament grounded. 


REPLACEMENTS 


Material supplied with Heathkits has been carefully selected to meet design requirements and 

ordinarily will fulfill its function without difficulty. Occasionally improper instrument opera- 

tion can be traced to a faulty tube or component. Should inspection reveal the necessity for re- 

placement, write to the Heath Company and supply all of the following information: 

A. Thoroughly identify the part in question by using the part number and description found in 
the manual parts list. 

B. Identify the type and model number of kit in which it is used. 

C. Mention the order number and date of purchase. 

D. Describe the nature of defect or reason for requesting replaceme it. 


The Heath Company will promptly supply the necessary replacement. Please do not return the 
original component until specifically requested to do so. Do not dismantle the component in 
question as this will void the guarantee. If tubes are to be returned, pack them carefully to 
prevent breakage in shipment as broken tubes are not eligible for replacement. This replace- 
ment policy does not cover the free replacement of parts that may have been broken or damaged 
through carelessness on the part of the kit builder. 


SERVICE 


In event continued operational difficulties of the completed instrument are experienced, the fa- 
cilities of the Heath Company Service Department are at your disposal. Your instrument may 
be returned for inspection and repair fora service charge of $3.00 plus the cost of any additional 
material that may be required. THIS SERVICE POLICY APPLIES ONLY TO COMPLETED 
INSTRUMENTS CONSTRUCTED IN ACCORDANCE WITH THE INSTRUCTIONS AS STATED 
IN THE MANUAL. Instruments that are not entirely completedor instruments that are modified 
in design will not be accepted for repair. Instruments showing evidence of acid core solder or 
paste fluxes will be returned not repaired. 
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The Heath Company is willing to offer its full cooperation to assist you in obtaining the specified 
performance level in your instrument. Factory repair service is available for a period of one 
year from the date of purchase or you may contact the Engineering Consultation Department by 
mail. For information regarding possible modification of existing kits, it is suggested that you 
refer to any oneor more of the many publications that are availabl:: on all phases of electronics. 
They can be obtained at or through your local library, as well as «t any electronic outlet store. 
Although the Heath Company sincerely welcomes allcomments and suggestions, it would be im- 
possible to design, test, evaluate and assume responsibility for proposed circuit changes for 
specific purposes. Therefore, such modifications must be made at the discretion of the kit buil- 
der according toinformation which will be much more readily available from some local source. 


SHIPPING INSTKUC TIONS 


Before returning a unit for service, be sure that all parts are securely mounted. Attach a tag 
to the instrument giving name, address and trouble experienced. Pack in a rugged container , 
preferably wood, using at least three inches of shredded newspaper or excelsior on all sides. 
DO NOT SHIP IN THE ORIGINAL KIT CARTON AS THIS CARTON IS NOT CONSIDERED 
ADEQUATE FOR SAFE SHIPMENT OF THE COMPLETED IN- TRUMENT. Ship by prepaid 
express if possible. Return shipment will be made by express coliect. Note that a carrier can- 
not be held liable for damage in transit if packing, in HIS OPINION, is insufficient. 


SPECIFICATIONS 


All prices are subject to change without notice. The Heath Company reserves the right to dis- 
continue instruments and to change specifications at any time without incurring any obligation 
to incorporate new features in instruments previously sold. 


WARRANTY 


The Heath Company limits its warranty of parts supplied with any kit to a period of three (3) 
months from the date of purchase. Replacement will be made or!y when said part is returned 
postpaid, with prior permission and in the judgment of the Heath Company was defective at the 
time of sale. This warranty does not extend to any Heathkits whico have been subjected to mis- 
use, neglect, accident and improper installation or applications. Material supplied with a kit 
shall not be considered as defective, even though not in exact accordance with specifications, if 
it substantially fulfills performance requirements. This warranty is not transferable and ap- 
plies only to the original purchaser. This warranty~is in lieu of all other warranties and the 
Heath Company neither assumes nor authorizes any other person to assume for them any other 
liability in connection with the sale of Heathkits. 


The assembler is urged to follow the instructions exactly as provided. The Heath Company as- 


sumes no responsibility or liability for any damages or injuries sustained in the assembly of 
the device or in the operation of the completed instrument. 


HEATH COMPANY 
Benton Harbor, Michigan 
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PART PARTS DESCRIPTION 


No. Per Kit 
Resistors 
el 1” 1.5 KQ 1/2 watt 
1-20 1 10 KQ 1/2 watt 
I-23 ee | 27 KR 1/2 watt 
125 1¥ 47K 1/2 watt 
1-29 1” 220 KQ 1/2 watt 
137 2“ 2.2 megohm 1/2 watt 
ey 3 8.2 KQ 1/2 watt 
Capacitors-Coils 
20-42 test 510 wuf silver mica 5% 
20-53 lv 1100 wuf silver mica 2% 
20-54 3300 uuf silver mica 5% 
1-27 5“  .005 fd disc ceramic 
26-28 ih i 100 uyuf variable 
31-8 1“ =: 1-10 pf trimmer 
40-67 lv” 1.5-3.0 mh coil 
40-68 1“ 120-150 wh coil 
Controls-Switches-Tubes 
10-31 2 10 KQ© linear control 
63-106 i 3-pole 4-pos. rotary switch 
411-26 1~ 12AX7 tube 


Sockets-Terminal Strips-Knobs 
431-12 2“ 4-lug terminal strip 


434-31 jie o Octal wafer socket 
434-42 1“ Phono jack 

434-56 1 9-pin miniature socket 
438-4 1“ Phono plug 

438-6 ja Octal plug 

462-19 2 Pointer knob, small 
462-29 2? Round knob 


No. 


PART PARTS 
Per Kit 


Hardware 
73-1 
73-4 
250-4 
250-8 
250-31 
250-43 
250-49 
252-1 
252-3 
202-7 
253-10 
254-1 
254-4 
254-7 
200-2 
200—1 
259-10 
261-1 
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Miscellaneous 
90-39 1 
100-M74. 1 
200-M91 1” 
203-79F109-111 


340-2 
343-2 
344-1 
346-1 
347-4 
995-113 


DESCRIPTION 


3/8" rubber grommet 

5/16" rubber grommet 

4-40 x 3/8 RH machine screw 
#6 sheet metal screw 

6-32 x 1/4RHmachine screw 
8-32 x 1/4 set screw 

3-48 x 1/4 BH machine screw 
3-48 nut 

6-32 nut 

Control nut 

3/8" flat washer 

#6 lockwasher 

3/8" lockwasher 

#3 lockwasher 

#6 x 3/P6" spacer 

#6 solder lug 

Control solder lug 

Rubber feet 


Cabinet 
Pointer assembly 
Chassis 


Panel 

length #20 tinned wire 
length Coaxial cable 

length Hookup wire 

length 1/8" sleeving 

length 3-wire shielded cable 
Instruction manual 
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